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(57)Abstract 

PURPOSE: To obtain effective picture quality visually suppressing block distortion by roughly quantizing a block 
with high accuracy and thinnly quantizing a block with low accuracy. 

CONSTITUTION: The motion vectors of respective blocks of blocked image data are detected by a movement 
detection part 33 and sorted into blocks in a fast movement area and blocks in a slow movement area by a 
sorting processing part 48 based upon the motion vectors and the power of each block of image data to be 
orthogonally transformed by a DCT processing part 38 is calculated by a block power calculating part 36. A 
quantizing step width control part 49 changes adaptively quantizing step width in accordance with movement. 



CLAIMS 
[Claim(s)] 

[Claim 1] A blocking means to divide nxn piece [ in a spacial configuration for input image data ] into the block 
made into 1 block, The orthogonal transformation means which carries out orthogonal transformation of the 
image data of each block from this blocking means, A quantization means to quantize the orthogonal 
transformation coefficient of the image data in which orthogonal transformation was carried out by this 
orthogonal transformation means, A reverse quantization means to reverse-quantize the orthogonal 
transformation quantization-of-coefficient data quantized by this quantization means, The reverse orthogonal 
transformation means which carries out reverse orthogonal transformation of the orthogonal transformation 
coefficient of the image data reverse-quantized by this reverse quantization means, A storage means to 
memorize the image data in which reverse orthogonal transformation was carried out by this reverse orthogonal 
transformation means by one frame, A motion vector detection means to detect the motion vector of each block 
from the image data and input image data which were memorized by this storage means, A sort means to classify 
each block into a block of the quick picture image field of a motion, and a block of the late picture image field of 
a motion based on the motion vector detected by this motion vector detection means, A block power calculation 
means to compute the power for every block of the image data in which orthogonal transformation is carried out 
by the above-mentioned orthogonal transformation means, It is based on the sort output by the power and the 
above-mentioned sort means for every block which were computed by this block power calculation means. It has 
a quantization-step width-of-face control means to change each quantization-step width of face of the above- 
mentioned quantization means and a reverse quantization, means in adaptation, the above-mentioned 
quantization-step width-of-face control means Motion adaptation picture image coding equipment characterized 
by performing the control which assigns coarse quantization-step width of face to a block of the quick picture 
image field of the above-mentioned motion, and assigns fine quantization-step width of face to a block of the 
late picture image field of the above-mentioned motion. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the motion adaptation picture image coding equipment which 

carries out bandwidth compression of the image data by orthogonal transformation. 

[0002] 

[Description of the Prior Art] When image data is transmitted or it records on record media, such as a magnetic 
tape, various coding methods, such as hybrid-code-izing which combined predicting coding which is the 
technique of redundancy suppression coding using the functionality which a picture signal has for image 
information compression, conversion coding, and the above-mentioned predicting coding and conversion coding, 
are adopted. 

[0003] The frame front-end forecast which used the forecast in a field and the inter-frame correlation as the 
above-mentioned predicting coding by the front-end forecast using the correlation between contiguity pixels or 
one line forecast, the inter-frame forecast by motion compensation (managing contractor.Motion Compensation) 



forecast, etc. are known. 

[0004] Moreover, it is what the above-mentioned conversion coding uses the functionality which a picture signal 
has. changes sampled value (henceforth image data) into the shaft which intersects perpendicularly mutually, and 
cuts down the amount of data. [ what ] [ the correlation between image data ] [-less correlating ] Total of the 
mean power of the so-called transform coefficient from which the so-called basis vector intersects 
perpendicularly mutually, and is obtained by total and orthogonal transformati on of the mean signal power before 
conversion is equal The orthogonal transformation excellent in the power degree of concentration to a low- 
frequency component is adopted. For example, the so-called Hadamard transform, Haar conversion, car ****** 
Roubaix (K-L) conversion, a discrete cosine transformation (DCT:Discrete Cosine Transform), a discrete sine 
transform (DST:Discrete Sine Transform), inclination (slant) conversion, etc. are known. 
[0005] Above-mentioned DCT divides a picture image into the picture image block with which level and the 
perpendicular direction in a spacial configuration consist of n pixels (nxn), and carries out orthogonal 
transformation of the image data within a picture image block using a cosine function. A high-speed operation 
algorithm exists, and this DCT is widely used for a transmission and record of image data, when LSI of one chip 
which enables real-time conversion of image data was realized. Moreover, DCT has a property almost equivalent 
to the above-mentioned K-L conversion which is optimum conversion as coding luminous efficacy in respect of 
the power degree of concentration to the low-frequency component which influences luminous efficacy directly. 
Therefore, drastic curtailment of amount of information is collectively attained by encoding only the component 
on which power concentrates the transform coefficient obtained by DCT. 

[0006] And in a transmission and record of image data, after quantizing the transform coefficient which carries 
out DCT of the image data and is obtained as mentioned above, in order to compress further, variable length 
coding, such as the so-called Huffman-coding-izing (Huffman coding) and run length coding (Run Length coding), 
is given, a synchronizing signal, parity, etc. are added to the coded data obtained, and transmission and record 
are performed. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the method using managing contractor hybrid DCT 
which exists from the former, after a mode judging of DCT in a field / inter-frame DCT, once it will be judged 
with ******, it will encode, without asking whether to be the fraction into which a degradation tends to be 
conspicuous in regeneration drawing. Consequently, if a coding rate becomes low, DCT quantization-of- 
coefficient step may be made coarse, and a degradation may be very conspicuous in a regeneration picture 
image, although it does not become a problem when a coding rate is comparatively high in an important fraction 
on a visual sense. 

[0008] In such a case, amount of information is suppressed in the fraction into which a degradation is seldom 
visually conspicuous, and the device which increases amount of information conversely is visually needed in an 
important fraction. If its attention is directed to the imitation nature of scale division to the speed of a motion, it 
will be thought that more effective compression is realizable. However, by adaptation-ization by remainder 
energy, the information showing the grade of a motion is not acquired like the conventional method. 
[0009] A definition can quantize finely to a low block, and it is made in view of such actual condition, it can carry 
out [ a definition quantizes coarsely to a high block, / this invention is not visually conspicuous, ] block 
asymmetry and quantization asymmetry, and aims at offer of motion adaptation picture image coding equipment 
which can obtain good quality of image. 
[0010] 

[Means for Solving the Problem] With the motion adaptation picture image coding equipment concerning this 
invention, in order to solve the above-mentioned technical probrem A blocking means to divide nxn piece [ in a 
spacial configuration for input image data ] into the block made into 1 block, The orthogonal transformation 
means which carries out orthogonal transformation of the image data of each block from this blocking means, A 
quantization means to quantize the orthogonal transformation coefficient of the image data in which orthogonal 
transformation was carried out by this orthogonal transformation means, A reverse quantization means to 
reverse-quantize the orthogonal transformation quantization-of-coefficient data quantized by this quantization 
means, The reverse orthogonal transformation means which carries out reverse orthogonal transformation of the 
orthogonal transformation coefficient of the image data reverse-quantized by this reverse quantization means, A 
storage means to memorize the image data in which reverse orthogonal transformation was carried out by this 
reverse orthogonal transformation means by one frame, A motion vector detection means to detect the motion 
vector of each block from the image data and input image data which were memorized by this storage means, A 
sort means to classify each block into a block of the quick picture image field of a motion, and a block of the late 
picture image field of a motion based on the motion vector detected by this motion vector detection means, A 
block power calculation means to compute the power for every block of the image data in which orthogonal 
transformation is carried out by the above-mentioned orthogonal transformation means, It is based on the sort 
output by the power and the above-mentioned sort means for every block which were computed by this block 
power calculation means. It has a quantization-step width-of-face control means to change each quantization- 
step width of face of the above-mentioned quantization means and a reverse quantization means in adaptation, 
the above-mentioned quantization-step width-of-face control means It is characterized by performing the 
control which assigns coarse quantization-step width of face to a block of the quick picture image field of the 
above-mentioned motion, and assigns fine quantization-step width of face to a block of the late picture image 
field of the above-mentioned motion. 
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inclination and orientation of a vector except it If it is correctly asked for the motion vector from the actual 
motion at this time, it will be thought between the block to observe and the block which adjoins it that there is a 
correlation of a vector. In such a case, the class of a block becomes equal. When a motion is too quick and is 
over the search domain of a motion vector on the contrary, a taking [ a matching ] situation becomes 
meaningless. Nevertheless, if it is going to ask for a motion vector, it will be search within the limits and 
asymmetry will find a minimum thing. However, a class will become random, if the motion with this actual is 
unrelated and a correlation of a vector is taken by the interblock. It can say that the same is said of the fraction 
into which a motion is too quick and is dragging on. 

[0025] Moreover, in this sort processing section 48, the following MAP processings (Mode Assignment 
Procedure) are performed. In this MAP processing, a class is first judged between the target block and an 
adjoining block. If a class is equal, it will be considered that those blocks are the blocks of the so-called motion 
carried out comparatively slowly which were able to take the matching within the search domain, on the other 
hand, comparatively quick, when classes differ — it is judged that it moves and comes out 
[0026] As specifically shown in A of drawing 5 , it is the block BLx on the right to the orientation of x. The 
present block BLO A class is compared. If a class is equal, 1 will be built in the block position where a Q.step flat 
surface corresponds. Moreover, rf a class is not equal, the block position where a Q_step flat surface 
corresponds is considered as as [ of 0 ]. This is continuously performed by one field. Next, as shown in B of 
drawing 5 , it is the block BLy of a lower next door to the orientation of y. The present block BLO A class is 
compared. If a class is equal, 1 will be built in the block position where a Q.step flat surface corresponds. 
Moreover, if a class is not equal, the block position where a Q_step flat surface corresponds is considered as as 
[ of 0 ]. This is continuously performed by one field. 

[0027] Thus, a Q.step flat surface is formed. Next, an irregular block is included. In the case of a detection of a 
motion vector, an irregular thing may be found compared with the vector of a surrounding block for the edge 
contained in a picture image, or a noise. This is oppressed in MAP processing. Specifically, as shown in A of 
drawing 6 , when it sees in the orientation of x in a Q.step flat surface, the mode is inverted about isolated block 
BLXO into which order was inserted with a block in other modes, and it considers as the type included with a 
block [ before and after ]. Moreover, about isolated block BLyO into which order was inserted with a block in 
other modes also about the orientation of y, the mode is inverted and it considers as the type included with a 
block [ before and after ]. 

[0028] That is, if it is put into a parvus block of remainder power to the field of a quick motion at a Q.step flat 
surface, quantization-step width of face becomes coarse, and it can consider that it is conspicuous as block 
asymmetry in regeneration drawing. In order to prevent this, a Q_step flat surface is corrected by remainder 
power. 

[0029] And in the above-mentioned quantization-step width-of-face control section 47, in the above-mentioned 
sort processing block 39, the table of quantization-step width of face is lengthened, and each quantization-step . 
width of face of the above-mentioned quantizer 40 and the reverse quantizer 41 is changed in adaptation by the 
Q.step flat surface for which does in this way and it was asked. As mentioned above, a motion divides a picture 
image into a very quick block and the other block of a motion carried out comparatively slowly. Since it is 
thought that the field which attracts attention is a quiescence field or ****** carried out slowly, the block 
applicable to this is encoded faithfully. If the imitation nature of scale division takes a low thing into 
consideration to the block judged to be a on the other hand very quick motion, it is not necessary to necessarily 
encode faithfully. If it puts in another way, adaptation-izing in which a fatal quality-of-image degradation does 
not appear in regeneration drawing by quantizing coarsely even if it is few amount of information is possible. 
[0030] moreover, a motion is quick — if it does not finish only with the late mode but it has two or more Q.step 
flat surfaces by managing contractor remainder power, the width of face of adaptation-izing will also increase In 
addition, if composite signals, such as present NTSC, and PAL, SECAM, are also component-ized as input image 
data in addition to component signals, such as HDTV and 4:2:2, it can treat similarly. 
[0031] 

[Effect of the Invention] With the motion adaptation picture image coding equipment concerning this invention, 
since bit allocation which divides into a block of the field where a motion is quick, and a block of the field where 
a motion is late on a vector flat surface by carrying out the class division of the blocked image data according to 
a motion vector, and is different for every block of each field as motion adaptive quantization is performed, 
coding of a low rate can be performed and it can apply to the picture image communication application by 
transmission media, such as an optical fiber of a low rate, and For example, HDTV signal can be compressed and 
it can transmit using the existing network. Moreover, in store mediums, such as digital VTR and CD-ROM, mass 
record is attained from the former. 

[0032] Moreover, adaptation-ization to the imitation nature of scale division can be attained by performing a field 
split of the quick field of a motion, and the late field of a motion by the motion vector. Furthermore, as a 
quantization of motion adaptation, to a quick motion, the amount of information of the part which earned the 
coarse quantization in the quick motion field by performing a fine quantization to a late motion can be assigned 
to quiescence or the motion field carried out slowly, and the quality-of-image improvement is visually possible. 
For example, it is avoidable that amount of information increases abruptly in the case of quick panning of a 
camera. 



[Translation done.] 
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e Division D e^Vlul tip! ©cinq ) £tf^TDDM#HI 
SB174, COTDDM&aSSl 7 «C <fc 9 SOM^S^J 
CcRShfcBft^-^fcT+nyftf 57 s -f is*)\,T* 10 
0^ (D/A) Siftgl 8 4*p6ttS. t<DB&r-£ 

[00 16]^L*C t COfflftSiSS/X^AKfcWSB 

[0017] C©ft#aj£Hft^itS3 tt, ±IBT D 
i M«a»2^6TDM<t3hfc7^jr--j6SlBoA*lii 20 

*BBIRf f -^*ISHiBilCc*jwa 8 x 8(14 l^P^ 

Bf&r-£B, ^9^353 2 tfflt«2 H14&HS3 

• 3«c«*&.sti5. ±SE£#*Mtias3 2-ctt, ±BEtt*^- 

or, »ifi-rsiti«fiflt»iS4 5ccj:<3iii«iiA$ti 

fci ^u-AiircDa^-r-^i. ±si7uy zittum^ 30 

[ 0 0 1 8 ] *te, ±tEtt#9£Bftff#fb83 tt. ± 

E^Osr^{t*sa»3 Hc£9 7P?£fb£ft/cB&r 
-*#nw<*7,A,*3 4*^LT^3tlS4 4 4> 
Jjea^*ffl93 2ttcfc9^to£tl/cg#7 r --£4 

7-HttigP364, ±R-fUy^itSmSi3 ltC<£9 ^ 40 
n v ^b$h/ciffl«7 s -^4±fiaS»ttffl8B3 2 6C<fc«} 
*fflStifca»f r --*t^«Ofti^-f ^^3 7*^0 

r#t^$n^DCT^aas3 8 4, ±ib^d-^^'7- 

» ^ 3 7 0 *USP£tf 5^9 &&H9I3IS 3 9 id 
AS. 

[0019] ±ie^d 7^^7-ans3 6 Tta, ±se 

^n-y^{b*aaSB3 1 *»6±f2P-^X7 a ;U£3 4£ 
±iES#*ffl»3 2*>6±iEn-^*7 -/ 3 5 4/r 50 



»H¥5- 1110 15 
6 

T£, *fc. ±Eftf3ftiL«a!S3 9tt, ±!B7D9* 
><7-SitiS53 6$c<fc 9gaj£ftfc&r/P * 4^9- B 
I. BZ#, 
B I >BZ 

~££±fEDCT&aSB3 8CCgU&T57U-A|BIDC 

T*-K4U 

B I ^BZ 

±IE7a?£{bffia93 l^OB*^-** 
±82 D C T^aSP 3 8 fc&f&f 5 7 * Krt D C T * 
-Ki-TSi^CC. ±IEttJ0»i^-f9?-3 7©ttJf3Jft 

[0 02 0] ^UT, ±E7 U-ARaDCT*- KfCfc 
C»tB. ±l2S»t)«a»3 2 CCi OttfflShteSI^- 
££±I2DCT&a9I3 8K:<fc9 DCTU *fc. ±12 

7 ^ FrtDCT*- nc&t^-tB, ±te^p v zik 

MaS(S3 l«Ccfc0^n7^fb3hfcB«^-*4±IED 
CT&aSB3 8(C£t) DCTtZ* 
[0 0 2 1 ] ±Ett*aie3iftfT#<bS3tt, 
±i2D C T$mm 8CC<tO DCT5 n/c^^P 
H^7 :: -^ODCT^^^$tx€)g^b§4 04, 

c <o*-^bs 4 o&cj; o s^Hb $ tifc d c t mLom* 
S4 \t,cj:q&m*itzntcmmT-z<Di)CTmkft 

fi9&StiSiBDCT«ia«4 2«:«iS. ±ES^bS 
4 0B, ±82DCT«iaSB3 8K:j:0DCT$h/cS^ 

a^^oBfft^-jfODCTfiHRia^bu, -e©a^ 

{br - * *±&<D*I&&!ftmt& 4 cc«t&r 6 4 *> , 

jja«a : Hb»4 itcfittft-r*. ^br, ita^s^fb 

S4 1tt. ±IES^fbg4 0^,fc0a : f L fb3nfcDCT 

ffiftoa^b^-^^iim^bi/. S6cc, ±iai£Dc 
Ttea»4 2B. ±iaisaT{b^4 i ccj: oigs^bi* 

ti/cB^f 1 - ^<DD C T»a«riB DC Tr 
[0 0 2 2 ] $ iJa«*ai£B«?WfbB-3tt, 
±IEiSD C TMaSP4 2 CC J: 0 i£D C T ^n/cB^r- 
** J WB4 3 *^L"Cttt&3 tii 1 7 4 
4 4, ±8E17U-Ay*iJ4 2«:iEtaStlfcB«7 s - 
5rCco^r, ±8Ett*^^ h;HftfflSB3 3tcj:0*Uti3 

agP4 5^<iAao ±EJtn»S4 3 tt, ±IEi£DCT^ 
aSP4 2 tC J; 0 i£D C T 3 hfcBft^- * 4±IEtii*ffl 
«&asp 4 5 CC J: 0 St) 5 n/cB^f 1 - * 4 * 

Lr±S21 7U-A-rf*U4 4CCft*&-r5. ^fc, CCD 
JJBlIII»B4 3*60B«f f -*B. ±13*^84 0 

X. X ^ y 9 4 6 ©iitR CC <£ 0 itlgXB P - ^ 7 -/ ;U jr 
4 7 4/H^r, ±SE1 7U-A^ J 6'; 4 4Cce«&3ii5 



f 
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[0 02 3] £6Ct, ±E»*a£B»?«fbB3«. 
±KIb*'<* h;l4&HSP3 3«tJ:9ttffl3titel&*'<i> 
H^3»ftlft3tlS»a»i»4 8i, C<D»»gffl94 
8K<fc5fl*ffi*£±iB:/o ? d"*7-*fflS3 

s^{tg4 oso'i^a^tS4 i ©&*Hfc*f- ^ 

«8l£W«:£{b $ SST-fbx r * ?»N034 9 a £ 
^Ixtl^o 10 
[0 024] ±E»3WBIW4 8 iEft*^* h 
;l/ttffl»3 36CK:*Jtir**fctt#^^hJUMVx. M 

SHOar, ^^hJl/©«#i*loiir3 3 

^xSrinosrSo c<d«f*t?, toz^zt-frtmisi 
(D8&#K#LriE^*&£ftrofttf. as-rST'n 

*5XttSL<45. «i&#a-J-Sfr«i*'<* 
r;UW-HM£ffl*ri>Sig£«:, 

<^ r^^&J^iTS^ -F-^BHrtrS**** 
4, *5Xtt5>#A0OttS. tt*#**O0caTSf 

r, g%?ic»r^S9»{cot^Tt>EiaW)ci^Si 
So 

[0 025] *fc. C<D#S**SS154 8rtt. &©J: 5 30 
tcMAP ( Mode Assicjiment Procedure )ftiffi*tf 5. 
CCDMAP&Srfct, ST. »*t&S^a7^i, R- 

[0 02 6] ftftWOCtt. H5C0A«:^'J-J:^cc, x# 

*Jt«TS. ^7^3W«l/W*i«, Q_s t epfl® 40 

L<&Whtf. Q_s t e p¥ffi©»S"f*^ci3r^ffi: 
g&0<Dgg£-fS o Cft£ 1 7 -f-JUF#*ttLTfT 

•^BL r tS^D^BU (D^XSrtMSfSo * 
^^ll^titf, Q_s t e p¥m<DttL%??>7ny 
^aacc liters. *te, ^^^KWW 
Q_s t e pTffi©»^-r*^n^^fiiaittOCD*i<t 

[0 0 2 7 ] CflDJ^fcl/r. Q_s t e pfl^M 50 
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TS 0 *tc. 4ls¥*5-7uv9<0'SkttVitsi>). 8b 

£WEf S 0 SftWKtt, B6©AtC7STJ:5tt:Q - s 
t e p^SiCfe^r. x*|fijccafc»^. ttffg^ffeco* 
- KO^o ^ 2rft$ tltcm±LLtc7u v 5 B U 0 K^> 

4TS 0 *fc, y*[fi]K:ot^rt. fra*ffiO*- K© 
^r^^ titeBa^Lte^a ? * b L ¥0 -ecoo»r 

So 

[0 0 2 8] 3SM^7-(D/h3l^D7^3W 
Q_s t e p¥fflrai*tt#©ffl«CcAhfc*iS£. S 

Tfbxf* y ^«3Wta< ftO . filiate fcor^n ? 
AiurBfi-DCisW^ehs. cft£KK*te#>^ 

JKS^9-fCJ:*K Q_s t e p^miftiE'rSo 
[ 0 0 2 9 ] * Lr , JbfES^bXr* ? ^ifI»S(54 7 

r«, ±fa»a*5ffi^Py^3 9«c*st*r. t<D<t5cc 

l/r*tf)6titeQ_s t ep^ffiKiO, ST-fbXx? 

±ias^bS4 0S^Mfi^fb 

i§4 l©**Hk^^^^B*a£tt«:S{t3ttS. fit 
«T*S4#it&hSte«>, cnecRS-ra^n^^tt 

*jicc^fb^nSo ^ccac^ti^JS^n 
S4, ^rLfc^ccwF^bTiseitttti*. ffe#^n 

*So 

[0 0 3 0 ] $te. tt*3&«aiiac»teW©*-F{C»to 

Mcjaa^7-tc<fcorQ_s t e p^ps^ii» 

fi^i^tcrtiK. ®j£{b©ifi4>±ittlTSo Kti 
m&T-ZtLX. HDTV, 4:2:2. m<D^y^ 
hff-tCCtinx., iiffNTSC, PAL, SECA 

[0 0 3 1 ] 

^D-^^tStiteiBft^-^ttt*^^ h^ccsto 
r^^x^t^L, ^ h;i/^ffi±rtt#36sat»ffl«©^ 

T^b d: l r § ^ (ommo 7 u v $ c t ccm & s t- 7 h to 
Sr*tftt5©r, <gu- Koff^bitftt^ci^r 

Jl^fiU-KDjK^T-f^-, CATVI?£Oe^« 

<*ct ct s ffl«a«T 7* i j * - 3 yicmmt sct#r 
-^iftoreas-rsctswrars, *te, xv^juv 
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i o o 3 2 1 ttc. mom^mmtmom^imQ 

>y®BS«:1IMWJSttlci«ip , r4Ci«riBtf6ti4. 

[02] $^(c«stt»»cBm¥#fbiai«affio 



10 



10 



[94] M 1 <ciitL;MttfrSlcSMreffc£S«:fett& 
[B5 ] H 1 Kwl/fctt*atfffl«WfbBWcfctf s 

[06] |3]C<±§SIfjtfij^fSm^bg§KfcW*# 

DCTMSSP 
S^HbS 
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40 

4 1 
42 
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48 
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